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(54) POLYLACTIC ACID-CONTAINING RESIN COMPOSITION AND MOLDED ITEM MADE THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polylactic acid-containing resin composition which is transparent 
and excellent in heat resistance; and to provide a molded item made thereft-om. 

SOLUTION: The resin composition contains (A) polylactic acid and (B) a copolymer containing lactone ring 
units. Preferably, the copolymer B contains 20-95 wt.% alkyi methacrylate component units. 0-5 wt.% vinyl 
carboxylate component units, and 5-80 wt.% lactone ring units. 
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[Claim 1](A) A polylactic acid content resin composition containing a copolymer containing a lactone ring 
unit expressed with polylactic acid and the (B) following general formula (1). 
[Formula 1] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A polylactic acid content resin composition containing a copolymer containing a lactone ring 
unit expressed with polylactic acid and the (B) following general formula (1). 
[Formula 1] 



-AcH,V yX- (1) 



(However, R in a formula is the basis chosen from the hydrogen atom, the methyl group, and the ethyl 
group.) 

[Claim 2]The polylactic acid content resin composition according to claim 1 which the aforementioned (B) 
copolymer contains a lactone ring unit expressed with the above-mentioned formula (1) 5% of the weight or 
more, and is characterized by glass transition temperature being not less than 120 **. 
[Claim 3]The polylactic acid content resin composition according to claim 1 or 2. wherein the 
aforementioned (B) copolymer contains at least one or more sorts chosen from a methacrylic acid alkyi 
ester component unit and a carboxylic acid vinyl ester component unit with a lactone ring unit expressed 
with the above-mentioned formula (1). 

[Claim 4]The aforementioned (B) copolymer 20 to 95 % of the weight of methacrylic acid alkyI ester 
component units, A polylactic acid content resin composition given in any 1 paragraph of claims 1-3 
containing 5 to 80 % of the weight of lactone ring units expressed with 0 to 5 % of the weight of carboxylic 
acid vinyl ester component units, and the above-mentioned formula (1). 

[Claim 5]A polylactic acid content resin composition given in any 1 paragraph of claims 1-4, wherein the 
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aforementioned (A) polylactic acid in a resin composition and the aforementioned (B) copolymer have 
compatibility-ized. 

[Claim 6] Mold goods becoming any 1 paragraph of claims 1-5 from a polylactic acid content resin 
composition of a statement. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the mold goods which consist of the polylactic acid content 

resin composition and them which are excellent in heat resistance and have transparency. 

[0002] 

[Description of the Prior Art]In recent years, the biodegradable polymer decomposed by operation of the 
microorganism which exists in the inside of the ground or underwater under natural environment attracts 
attention from the standpoint of global environmental protection, and various biodegradable polymer is 
developed. As biodegradable polymer in which melt molding is [ among these ] possible, for example 
Aliphatic dicarboxylic acid components, such as polyhydroxybutyrate, polycaprolactone and succinic acid, 
and adipic acid. Aliphatic polyester, polylactic acid, etc. which consist of glycol components, such as 
ethylene glycol and butanediol, are known well. 

[0003]Especially, cost of polylactic acid is comparatively cheap, and since the melting point also has about 
1 70 ** and heat resistance, it is expected as biodegradable polymer in which melt molding is possible. By 
these days, since lactic acid which is a monomer comes to be cheaply manufactured by the bacterial 
coupling using a microorganism and polylactic acid can be further produced by low cost, the use as general 
purpose grade polymer has also come to be considered not only as biodegradable polymer. 
[0004] However, polylactic acid had glass transition temperature near 60 **, and since the heat modification 
beyond this temperature and the reduction of rigidity were large, there was a problem that heat resistance 
was inferior compared with general purpose grade polymer. 

[0005]Although blending resin whose glass transition temperature is higher than polylactic acid was 
performed ft-om the former as a method of solving this heat-resistant problem, since it was usually 
immiscible in both resin, there was a problem that transparent mold goods were not fully obtained as for that 
improvement effect. 

[0006]As a method of on the other hand mixing with polylactic acid the resin which has compatibility. 
Polymer, 39 (26), and 6891 (1998) — and — To Macromol.Chem.Phys, 201, 1295 (2000), etc. [ for example, ] 
Although it is indicated that the glass transition temperature of that resin composition improves when glass 
transition temperature is mixed with the poly methyl methacrylate which is about 100 **, it has not fully 
come to improve even heat resistance in this case. 
[0007] 

[Problem(s) to be Solved by the Invention]as a result of considering solution of the problem in the 
conventional technology mentioned above as a technical problem, this invention is attained and comes out. 
the purpose is to provide the mold goods which consist of the polylactic acid content resin composition and 
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[0008] 

[Means for Solving the Problem]In order to solve the above-mentioned technical problem, a polylactic acid 
content resin composition of this invention contains a copolymer containing a lactone ring unit expressed 
with (A) polylactic acid and the (B) following general formula (1). 
[0009] 
[Formula 2] 



(However. R in a formula is the basis chosen from the hydrogen atom, the methyl group, and the ethyl 
group.) In the polylactic acid content resin composition of this invention in addition. The aforementioned (B) 
copolymer contains the lactone ring unit expressed with the above-mentioned formula (1) 5% of the weight 
or more, and glass transition temperature's being not less than 120 ** and the aforementioned (B) 
copolymer with the lactone ring unit expressed with the above-mentioned formula (1 ). At least one or more 
sorts chosen from the methacrylic acid alkyi ester component unit and the carboxylic acid vinyl ester 
component unit are contained, The aforementioned (B) copolymer contains 5 to 80 % of the weight of 
lactone ring units expressed with 20 to 95 % of the weight of methacrylic acid alkyI ester component units, 0 
to 5 % of the weight of carboxylic acid vinyl ester component units, and the above-mentioned formula (1), 
And each thing which the aforementioned (A) polylactic acid in a resin composition and the aforementioned 
(B) copolymer have compatibility-ized is desirable conditions, and acquisition of the further outstanding 
effect can be expected by applying these conditions. 

[0010]Mold goods of this invention become the above from one polylactic acid content resin composition of 
the statements. 



[Embodiment of the Invention]Although (A) polylactic acid used by this invention is polymer which makes a 
main constituent L-lactic acid and/or D-lactic acid, as long as it is a range which does not spoil the purpose 
of this invention, other copolymer components other than lactic acid may be included. 
[0012]As other starting copolymer component units, they are mentioned by polyvalent carboxylic acid, 
polyhydric alcohol, hydroxy carboxylic acid, lactone, etc.. and, for example specifically. Oxalic acid, malonic 
acid, succinic acid, glutaric acid, adipic acid, azelaic acid, Sebacic acid, dodecane dione acid, fumaric acid, 
cyclohexanedicarboxylic acid, Terephthalic acid, isophthalic acid, phthalic acid. 2. 6-naphthalene 
dicarboxylic acid. Polyvalent carboxylic acid, such as 5-sodium sulfoisophtharate and 
5-tetrabutylphosphoniumsulfoisophthalic acid. Ethylene glycol, propylene glycol, butanediol. heptane diol. 
Hexandiol, octanediol, nonanediol, Deccan diol, 1 ,4-cyclohexane dimethanol, neopentyl glycol, glycerin. 
Trimethylolpropane, pentaerythritol. bisphenol A. The aromatic polyhydric alcohol to which the bisphenol 




O 



(1) 



[0011] 
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was made to carry out the addition reaction of the ethylene oxide, Polyhydric alcohol classes, such as a 
diethylene glycol, triethylene glycol, a polyethylene glycol, a polypropylene glycol, and polytetramethylene 
glycol, glycolic acid, 3-hydroxybutyric acid, 4-hydroxybutyrate, Hydroxycarboxylic acid, such as 
4-hydroxyvaleric acid, 6-hydroxycaproic acid, and hydroxybenzoic acid. And lactone, such as glycolide, 
epsilon-caprolactone glycolide, epsilon-caprolactone, beta propiolactone, delta-butyrolactone, beta- or 
gamma-butyrolactone, PIBARO lactone, and delta-valerolactone, can be used. 

[0013]In order to obtain high heat resistance in this invention, it is desirable to use polylactic acid with high 
optical purity of a lactic acid component, the inside of the total lactic acid component, L object, or D object 
— more than 80 mol % — being contained is preferred — more than 90 mol % — being contained is still more 
preferred — more than 95 mol % — especially the thing included is preferred. 

[001 4]A publicly known polymerization method can be used as a manufacturing method of polylactic acid, 
and the ring-opening-polymerization method through the direct polymerization method and lactide from 
lactic acid, etc. can be adopted. 

[001 5] As weight average molecular weight, it is [ 10,000 or more / 40,000 or more ] preferably good [ if the 
fabricating operation is substantially possible, it is not limited in particular, but ] about the molecular weight 
and molecular weight distribution of polylactic acid, more preferably that it is 80,000 or more especially 
preferably. Weight average molecular weight here is the weight average molecular weight of the 
poly-methyl-methacrylate (PMMA) conversion measured with the gel permeation chromatography (GPC) 
using hexafluoro isopropanol as a solvent. 

[001 6] Although not limited in particular for the melting point of polylactic acid, it is preferred that it is not 
less than 120 **, and it is still more preferred that it is not less than 150 **. 

[0017]As a copolymer containing the lactone ring unit expressed with the (B) following general formula (1) 
used by this invention. Although not limited in particular, what is contained 15% of the weight or more most 
preferably can be more preferably used for said lactone ring unit 10% of the weight or more 5% of the weight 
or more. Glass transition temperature can use more preferably not less than 120 ** of things [ not less than 
130 ** of] which are not less than 150 ** most preferably. 
[0018] 
[Formula 3] 



(However, R in a formula is the basis chosen from the hydrogen atom, the methyl group, and the ethyl 
group.) 

In the (B) copolymer used by this invention, as ingredients other than the lactone ring unit expressed with 
the above-mentioned formula (1), It is preferred to contain at least one or more sorts chosen from the 
methacrylic acid alkyi ester component unit and the carboxylic acid vinyl ester component unit, although not 
limited in particular. It is more preferred to contain a methacrylic acid alkyI ester component unit and a 




O 



(1) 
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carboxylic acid vinyl ester component unit both. 

[0019]About the method of manufacturing the (B) copolymer of this invention. Although not limited in 
particular, a methacrylic acid alkyi ester component unit and a carboxylic acid vinyl ester component unit. 
By heat-treating applied (C) original polymer under existence of a suitable catalyst or nonexistence, after 
considering it as (C) original polymer by carrying out copolymerization of the other vinyl system monomers 
if needed, Carboxylic acid saturated ester corresponding from the methacrylic acid alkyI ester component 
unit and carboxylic acid vinyl ester component unit which adjoin by intramolecular is desorbed (ester 
interchange). The method of manufacturing a copolymer including a lactone ring unit can be preferably used 
by making intramolecular cyclization perform. 

[0020]Especially as a methacrylic acid alkyI ester system monomer used when manufacturing this (C) 
original polymer, although not limited, methacrylic acid alkyI ester with an alkyI group or a substituted alkyI 
group of the carbon numbers 1-6 is preferred. 

[0021] As an example of a methacrylic acid alky! ester system monomer. Methyl methacrylate, ethyl 
methacrylate, methacrylic acid n-propyl, N-butyl methacrylate, t-butyl methacrylate, methacrylic acid 
n-hexyl, Cyclohexyl methacrylate, methacrylic acid chloromethyl, methacrylic acid 2-chloroethyl, 
Methacrylic acid 2-hydroxyethyl, methacrylic acid 3-hydroxypropyl, Methacrylic acid 2,3,4,5,6-pentahydroxy 
hexyl, methacrylic acid 2.3.4,5-tetrahydroxypentyl, etc. are mentioned, and methyl methacrylate is most 
preferably used in that the (B) copolymer especially with a high glass transition temperature is obtained. 
These can use its one sort or two sorts or more. 

[0022]As an example of a carboxylic acid vinyl ester system monomer. Formic acid vinyl, vinyl acetate, vinyl 
propionate, butanoic acid vinyl, pivalic-acid vinyl, Caproic acid vinyl, caprylic acid vinyl, stearic acid vinyl, 
chloroacetic-acid vinyl. Benzoic acid vinyl, vinyl cyclohexane carboxylic acid, isopropenyl acetate, acetic 
acid 1-butenyl, etc. are mentioned, and vinyl acetate is most preferably used in that the (B) copolymer 
especially with a high glass transition temperature is obtained. These can use its one sort or two sorts or 
more. 

[0023]lf it is a range which does not spoil the purpose of this invention, copolymerization of the other vinyl 
system monomers can be carried out. As other vinyl system monomers, styrene, alpha-methylstyrene, 
o-methylstyrene, p-methylstyrene, o-ethylstyrene, p-ethylstyrene, Aromatic vinyl system monomers, such 
as p-t-butylstyrene, acrylonitrile, Vinyl cyanide system monomers, such as a methacrylonitrile and 
ethacrynitrile, Itaconic acid glycidyl, allyl glycidyl ether, styrene p-glycidyl ether, p-glycidyl styrene, a maleic 
anhydride, maleic acid monoethyl ester, Itaconic acid, itaconic acid anhydride, phthalic acid, 
N-methylmaleimide. N-ethyl malei mide, N-cyclohexylmaleimide, N-phenylmaleimide, acrylamide, 
Methacrylamide, N-methylacrylamide, butoxy methylacrylamide, N-propylmethacrylamide, acrylic acid, 
methyl acrylate, ethyl acrylate. Acrylic acid aminoethyl. acrylic acid propyl aminoethyl, methacrylic acid, 
Dimethylaminoethyl methacrylate, methacrylic acid ethylaminopropyl. methacrylic acid phenyl aminoethyl, 
methacrylic acid cyclohexylamino ethyl, N-vinyldiethylamine, N-acetylvinyl amine, Allylamine, 
meta-allylamine, N-methylallylamine, p-aminostyrene, 2-isopropenyl-oxazoline. 2-vinyl-oxazoline, 
2-acroyl-oxazoline, 2-styryl oxazoline, etc. are mentioned, and these can use independent thru/or two 
sorts or more. 

[0024]Also in these, since glutar acid anhydride structure is formed by a reaction with a methacrylic acid 
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alkyi ester component unit and the (B) copolymer especially with a high glass transition temperature is 
obtained at the time of intramolecular cyclization by heat-treatment, acrylic acid or methacrylic acid is used 
preferably. 

[0025]Especially about a method of carrying out copolymerization of these monomers, it is not limited and 
publicly known polymerization methods, such as mass polymerization, solution polymerization, suspension 
polymerization, and an emulsion polymerization, can be used. 

[0026]Since the (B) copolymer used by this invention can be obtained by cyclizing between a methacrylic 
acid alkyI ester system monomeric unit and a carboxylic acid vinyl ester system monomeric unit which 
adjoin in a chain of (C) original polymer (lactonization), (C) When manufacturing an original polymer, it is 
preferred to take structure which a methacrylic acid alkyI ester system monomeric unit and a carboxylic 
acid vinyl ester system monomeric unit arranged by turns. 

[0027] For example, vinyl acetate is used as a carboxylic acid vinyl ester system monomer, In manufacturing 
(C) original polymer by carrying out radical copolymerization to a methacrylic acid alkyI ester system 
monomer, it becomes possible from these radical copolymeric viewpoints to manufacture high (C) original 
polymer of alternation nature by suspending a reaction by low conversion, and high (C) original polymer of 
this alternating copolymerization nature — heating — cyclization (lactonization) — more [ a lactone ring 
unit content / and ] (B) copolymers with a high glass transition temperature can be obtained now by 
processing. 

[0028]As desirable conversion in a case of manufacturing (C) original polymer, it is 50% or less more 
preferably 70% or less by using vinyl acetate as a carboxylic acid vinyl ester system monomer, and carrying 
out radical copolymerization to a methacrylic acid alkyI ester system monomer here, when conversion 
exceeds 70%, many chains of a vinyl acetate unit inferior to copolymeric come to be included in a molecule 
— heating — cyclization (lactonization) — since a still unreacted vinyl acetate unit remains and glass 
transition temperature does not become high enough, after processing is not preferred. 
[0029]A blending ratio with each preferred ingredient in a monomeric mixture used at the time of 
manufacture of (C) original polymer, A methacrylic acid alkyI ester system monomer more preferably 20 to 
95% of the weight 30 to 80 % of the weight. Most preferably, five to 80% of the weight, a carboxylic acid vinyl 
ester system monomer is 40 to 60 % of the weight most preferably, and is 0 to 30 % of the weight about other 
copolymerizable vinyl system monomers 30 to 70% of the weight 40 to 60% of the weight. 
[0030]When a rate of less than 20 % of the weight or the amount of carboxylic acid vinyl ester system 
monomers is less than 5 % of the weight, a rate of the amount of methacrylic acid alkyI ester system 
monomers, (C) Since a lactone ring unit introduction amount by heat-treatment of an original polymer 
decreases and glass transition temperature of the (B) copolymer does not become high enough, it is not 
desirable. 

[0031]although it is not especially what is limited about a manufacturing method of the (B) copolymer by 
heating of (C) original polymer in this invention — intramolecular — cyclization (lactonization) — it is 
preferred to remove carboxylic acid saturated ester which sub** in the case of a reaction out of a system 
by operation of decompression etc. For example, a method of heat-treating above-mentioned (C) original 
polymer in a warmer with which a pressure reducing device was equipped, and performing ring closure, a 
method of performing ring closure by letting pass and carrying out the heat deairing of the above-mentioned 

7 



JP 2003-238788 

(C) original polymer to an extrusion machine which has a vent and which carried out temperature up, etc. 
can be used preferably. 

[0032]As a temperature at the time of performing this heat-treatment. 180-300 ** is preferred and it can 
carry out preferably at 200-280 ** especially, namely, a case where heat-treatment temperature is less 
than 180 ** — intramolecular — cyclization (lactonization) — since it becomes a tendency in which glass 
transition temperature does not not only become high enough, but mold goods foam at the time of reheating 
shaping since a reaction is not fully completed, it is not desirable. When heat-treatment temperature 
exceeds 300 **, since polymer begins to decompose and serves as a tendency to color, it is not desirable. 
[0033]When heat-treating (C) original polymer, it is preferred to carry out 0.01-1 weight-section addition of 
the one or more sorts chosen from acid, alkali, and a salt compound to (C) original polymer 100 weight 
section as a catalyst which promotes intramolecular cyclization (lactonization). About these acid, alkali, and 
especially a salt compound, it is not limited and chloride, sulfuric acid, p-toluenesulfonic acid, phosphoric 
acid, phosphorous acid, phenylphosphonic acid, phosphoric acid methyl, etc. can be used as an acid catalyst. 
As a basic catalyst, metal hydroxide, amines, imine. alkaline metal derivative alkoxides. an ammonium 
hydroxide salt, etc. can be used. As a salt system catalyst, acetic acid metal salt, metal stearate, carbonic 
acid metal salt. etc. can be used, and a salt which is especially a hydrate is used preferably. 
[0034]If each copolymer component in the (B) copolymer used by this invention carries out comparatively, 
A methacrylic acid alkyi ester system unit preferably 20 to 95 % of the weight. It is 40 to 80 % of the weight 
most preferably 30 to 90% of the weight. A carboxylic acid vinyl ester system unit more preferably zero to 5% 
of the weight 0 to 3 % of the weight. It is 0.5 to 2.5 % of the weight most preferably, and a lactone ring unit is 
preferred and it is more preferably desirable that it is 15 to 80 % of the weight most preferably ten to 80% of 
the weight five to 80% of the weight. When a rate of a carboxylic acid vinyl ester system unit exceeds 5 % of 
the weight, since glass transition temperature of the (B) copolymer does not become high enough, it is not 
desirable. A rate of other copolymerizable vinyl system monomers is 0 to 65 % of the weight preferably. 
[0035]The (B) copolymer used by this invention is a melt flow rate (glass transition temperature of +100 ** 
of a temperature:(B) copolymer). Load: It is preferred that 98N are 5g/10 minutes or more, and it is 
preferred that not less than 10 moreg/10 minutes of melt molding processability is 15g/10 minutes or more 
especially at a point that it is good. 

[0036]About limiting viscosity of the (B) copolymer used by this invention. Although not limited in particular, 
it is preferred that limiting viscosity which melt molding processability measured at 30 ** with a point that it 
is good using chloroform as a solvent is 0.2 - 1.0 dl/g, and it is more preferred that they are further 0.3 - 0.7 
dl/g. 

[0037]Composition ratios of (A) polylactic acid in this invention and a copolymer containing (B) lactone ring 
unit are the (A) ingredient / (B) ingredient (weight ratio), and are the range of 99 / 1 - 1/99, and a range 
which are 95 / 5 - 5/95 preferably. 

[0038]Although a polylactic acid content resin composition of this invention is characterized by containing 
(A) polylactic acid and a copolymer containing (B) lactone ring unit, it is preferred that it is especially a 
compatibility compound. It is used in order to explain amorphism Aiuchi a mixture of a polymer which forms 
a uniform phase as "compatibility" here with a molecular level. That is, compatibility in case both both [ one 
side or ] form both a crystal phase and an amorphism phase means that an amorphism phase is being mixed 
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with a molecular level. 

[0039] A judgment of compatibility in a compound can be made by some methods. 

[0040]The most general method of judging about compatibility is the method of judging with glass transition 
temperature. That is, in a compatibility compound, it is because glass transition temperature changes from 
an independent thing respectively and shows a single glass transition temperature in many cases. (A) Also in 
a compound of polylactic acid and a copolymer containing (B) lactone ring unit, this method can be used and 
a polylactic acid content resin composition of this invention shows a temperature higher than a polylactic 
acid independent glass transition temperature. All of a method of measuring as a measuring method of glass 
transition temperature in this case by a method and dynamic viscosity sex test which are measured with a 
differential scanning calorimeter (DSC) can be used. 

[0041] As opposed to a polylactic acid content resin composition of this invention, a range which does not 
spoil the purpose of this invention — a bulking agent (glass fiber and carbon fiber.) A metal fiber, a natural 
fiber, organic textiles, a glass fiake, a glass bead, a ceramic fiber, A ceramic bead, asbestos, Huaras Tena Ito, 
talc, clay. Mica, a sericite, zeolite, bentonite, montmorillonite. Synthetic mica, dolomite, kaolin, fines silicic 
acid, feldspar powder, potassium titanate, A milt balloon, calcium carbonate, magnesium carbonate, barium 
sulfate, A calcium oxide, an aluminum oxide, titanium oxide, aluminum silicate, Silicon oxide, gypsum fibrosum, 
a novaculite, a dawsonite, clay, etc., stabilizer (a hindered phenol system, a benzotriazol system, and a 
benzophenone series.) An ultraviolet ray absorbent and antioxidants, such as a benzoate system and a 
cyanoacrylate system, Lubricant or a plasticizer (higher fatty acid, an acid ester system, and an acid-amide 
system, fijrther higher alcohol etc.). Release agents (montanic acid and its salt, its ester, its half ester, 
stearyl alcohol, Stera AMAIDO, an ethylene wax, etc.), coloration inhibitor (phosphite, hypophosphite, etc.). 
Additive agents containing fire retardant (a halogen series flame retardant, non-halogen flame retardant of a 
phosphorus system or a silicone series, etc.), a color, and paints, such as colorant, nucleus agents (talc, 
organic-carboxylic-acid metal salt, etc.), and a spray for preventing static electricity, may be made to 
contain. These additive agents can use together and use independent thru/or two sorts or more, 
[0042]In the range which does not spoil the purpose of this invention to a polylactic acid content resin 
composition of this invention, other thermoplastics (for example, polyethylene, polypropylene, and an acrylic 
resin.) Polyamide, polyphenylene sulfide resin, polyether ether ketone resin, Polyester, polysulfone, 
polyphenylene oxide, polyacetal, thermosetting resin (for example, phenol resin.), such as polyimide and 
polyether imide elasticity thermoplastics (for example, ethylene / glycidyl methacrylate copolymer.), such as 
melamine resin, polyester resin, silicone resin, and an epoxy resin a polyester elastomer, a polyamide 
elastomer, ethylene / propylene terpolymer, ethylene / butene-1 copolymer, etc. — etc. — at least one or 
more sorts can be made to contain further 

[0043]About a manufacturing method of a polylactic acid content resin composition of this invention. In 
more than the melting point although not limited in particular, after blending other additive agents 
beforehand [ a copolymer and if needed ] which contain (A) polylactic acid and (B) lactone ring unit, for 
example, A method of carrying out melt kneading uniformly with one axis or a twin screw extruder, a method 
of removing a solvent, after mixing in a solution, etc. are used preferably. 

[0044]A polylactic acid content resin composition of this invention can be processed and used for various 
mold goods by methods, such as injection molding and extrusion molding. 
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[0045]As mold goods which consist of a polylactic acid content resin composition of this invention. An 
injection-molded product, an extrusion-molding article, a blow molded article, a film, textiles, a sheet, etc. 
are mentioned, and when it is a film, in the case of textiles, it can use as various films, such as un-extending, 
uniaxial stretching, and biaxial stretching, as various textiles, such as an undrawn yarn, a full oriented yarn, 
and super-drawing thread. 

[0046]Mold goods, a film, and textiles of these this inventions can be used for various applications, such as 

an electric electronic component, a building component, autoparts, and daily needs. 

[0047] 

[ExamplejThis invention constitutes according to an example hereafter, and an effect is explained still in 
detail. Here, number of copies in an example shows a weight section. 

[0048] Evaluation of the various characteristics in the above and the following example was performed in 
accordance with the method explained below. 

[Glass transition temperature (Tg)] tandelta was measured with the dynamic viscoelasticity measuring 
device (Oriental Baldwin LEO Vibron DDV-II-EA), and the peak value was made into glass transition 
temperature. After the measuring condition equipped the 30-mm cell for tension modes with the specimen 
between zippers, it was set as the frequency of 3.5 Hz by heating-rate/of 2 **. Using the press-forming 
machine, it cooled for 2 minutes after application of pressure using a 30 ** press-forming machine for 5 
minutes at 200 the press film about 0.05 mm thick was produced, and shaping of a specimen was 
performed by starting this 40 mm x 2 mm in the shape of a strip of paper, and made this the specimen. 
[Storage modulus (E*)] The value of the storage modulus (E') was calculated with the dynamic 
viscoelasticity measuring device (Oriental Baldwin LEO Vibron DDV-II-EA). Shaping of a measuring 
condition and a specimen is the same as that of the statement of the paragraph of the above-mentioned Tg 
measurement. 

[Transparency] It judged by viewing in three steps, case [ namely, ] (good) transparency is high — O and the 
case (slightly poor) where there is muddiness a little — ** — it became cloudy, and when opaque (poor), it 
was considered as x. 

[0049][The reference example 1] Manufacture (A-1) L-lactide of (A) polylactic acid: The polymerization 
reaction was carried out for 1 hour, after temperature's being 140 ** under a nitrogen atmosphere after 
making it dissolve uniformly at 120 **, and adding tin octylate:0.05 copy in the reaction vessel in which the 
agitating device attached 50 copies. Dissolved the reactant in chloroform after the end of a polymerization 
reaction, and it was made to precipitate, agitating in methanol (10 times the amount of chloroform), the 
monomer was removed thoroughly, and Polly L-lactic acid (A-1) was obtained. Tg obtained (A-1) was 59 **. 
[0050] [Reference example 2] Performing a nitrogen purge in the 1-1. 4 mouth flask provided with the 
manufacture (B-1) nitrogen entrainment pipe of the copolymer containing (B) lactone ring unit, the 
condenser tube, the agitating device, the tap funnel, and the water bath. Vinyl acetate: Benzene:200 weight 
section was taught as 20 weight sections and a solvent, and the azo-isobutyro-dinitrile:0.5 copy was taught 
as a polymerization initiator. Subsequently, methyl methacrylate:80 weight section was added in 2 hours 
more nearly continuously than a tap funnel, agitating bath temperature at 60 **. Then, after cooling this 
polymerization reaction liquid to a room temperature, it supplied in superfluous n-hexane to this 
polymerization reaction liquid, polymer was settled, and this was filtered and classified. 
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[0051]Subsequently, the original copolymer (C-1) was obtained as white powder by carrying out hot air 
drying of the obtained polymer at 80 **. At this time, conversion was 67%. 

[0052]furthermore — this (C-1) — the screw diameter of 30 mm and ratio of length to diameter from the 
hopper mouth of the said direction rotation [ with a vent ] biaxial extrusion machine (the Ikegai make, 
PCM-30) of 25, [ supply and ] The copolymer (B-1) containing the lactone ring unit of a pellet type was 
obtained by melting extrusion ****** on the resin temperature of 250 **, and the conditions of 100 rpm of 
screw rotation speed. 
[0053]Tg obtained (B-1) was 126 **. 

[0054]A ^H-NMR spectrum is measured about having been obtained (B-1), A 0.8-1.1 ppm peak Hydrogen of 
alpha-methyl group of a methyl methacrylate unit and a lactone ring unit, A 1.6-1.9 ppm peak Hydrogen of 
the methylene group of polymer backbone, A 2.0-2.1 ppm peak Hydrogen of the methyl group of a vinyl 
acetate unit, A 3.6 ppm peak Hydrogen of the carboxylate (-COOCH3) of a methyl methacrylate unit. The 
4.8-5.1 ppm peak was as follows, as a result of belonging with alpha-hydrogen of a vinyl acetate unit and a 
lactone ring unit and calculating the presentation of each copolymerization unit from the integration ratio of 
a spectrum. 

[0055]methyl methacrylate unit: — 88.0-% of the weight lactone ring unit: — 12.0-% of the weight vinyl 
acetate unit: — 0.0-% of the weight (B-2) vinyl acetate: — 50 weight section. Methyl methacrylate: Except 
having considered it as 50 weight sections, copolymerization was performed like (B-1) and the original 
copolymer (C-2) was obtained as white powder. At this time, conversion was 38%. 

[0056]About having been obtained (C-2), the copolymer (B-2) containing the lactone ring unit of a solid 
state was obtained by heat-treating at 220 ** under a vacuum for 5 hours. 
[0057]Tg obtained (B-2) was 150 **. 

[0058]It was as follows, as a result of measuring a ^H-NMR spectrum and calculating the presentation of 
each copolymerization unit from the integration ratio about having been obtained (B-2). 
[0059]methyl methacrylate unit: — 55.8-% of the weight lactone ring unit: — 42.0-% of the weight vinyl 
acetate unit: — a 2.2-% of the weight (B-3) nitrogen entrainment pipe. Vinyl acetate;50 weight section, 
benzene:200 weight section as a solvent, and the azo-isobutyro-dinitrile:0.5 copy as a polymerization 
initiator were taught to the 1-1. 4 mouth flask provided with the condenser tube, the agitating device, the tap 
funnel, and the water bath, performing a nitrogen purge. Subsequently, agitating bath temperature at 60 **, 
methyl methacrylate:50 weight section was added in 2 hours more nearly continuously than a tap funnel, and 
churning was performed at 60 more ** for 5 hours. Then, after cooling this polymerization reaction liquid to 
a room temperature, it supplied in superfluous n-hexane to this polymerization reaction liquid, polymer was 
settled, and this was filtered and classified. 

[0060] Subsequently, the original copolymer (C-3) was obtained as white powder by carrying out hot air 
drying of the obtained polymer at 80 **. At this time, conversion was 87%. 

[0061] About having been obtained (C-3), the copolymer (B-3) containing the lactone ring unit of a solid 
state was obtained by heat-treating at 220 ** under a vacuum for 5 hours. 
[0062]Tg obtained (B-3) was 121 **. 

[0063]It was as follows, as a result of measuring a ^H-NMR spectrum and calculating the presentation of 
each copolymerization unit from the integration ratio about having been obtained (B-3). 
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[0064]methyl methacrylate unit: — 53.8-% of the weight lactone ring unit: — 22.0-% of the weight vinyl 
acetate unit: — the preparation (D-1) Aldrich make (weight average molecular weight 120.000) of 24.2-% of 
the weight [reference example 3] poly methyl methacrylate was used. Tg was 1 03 **. 

[0065][Examples 1-4 and comparative examples 1-2] polylactic acid (A-1), a copolymer (B-1), (B-2). (B-3), 
and poly methyl methacrylate (D-1) by the blending ratio shown in Table 1, respectively. The twin screw 
extruder was supplied and melt extruding and the polylactic acid content resin composition of the pellet 
type were obtained at the temperature of 210 **. 

[0066]About the specimen obtained from each pellet, the result of having measured physical properties was 
combined with Table 1, and was shown. The result of having measured a storage modulus and tandelta was 
shown in drawing 1 about the specimen of Example 4 and the comparative example 1. 
[0067] 
[Table 1] 
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The following things are clear from Table 1 and the drawing 1 result. 

[0068]That is, it turns out that the compatibility compound which shows a single glass transition 
temperature to polylactic acid by mixing the copolymer containing a lactone ring unit was obtained from 
comparison with Examples 1-4 and the comparative example 1. and the compatibility compound excelled 
[ twist / polylactic acid independent ] in heat resistance, and it became the material which has transparency. 
[0069]The result of drawing 1 shows that the elastic modulus is held more for Example 4 to a high 
temperature region compared with the comparative example 1. Since it has shifted to the 
elevated-temperature side while the peak of tandelta has been single, it turns out that a compatibility 
compound is obtained in Example 4 and the glass transition temperature of the compatibility compound is 
improving rather than the comparative example 1 (polylactic acid independent). 

[0070]It turns out that it became the material which excels the compatibility compound which mixed poly 
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methyl methacrylate to polylactic acid by mixing the copolymer which contains a lactone ring unit in 
polylactic acid in heat resistance, and has transparency from comparison with Examples 1-3 and the 
comparative example 2. 
[0071] 

[Effect of the Invention]As explained above, according to this invention, the mold goods which can obtain 
the polylactic acid content resin composition which is excellent in heat resistance and has transparency, 
and consist of this polylactic acid content resin composition can be used conveniently for various 
applications, such as an electric electronic component, a building component, autoparts, and daily needs. 

Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a chart which shows the result of having measured a storage modulus and tandelta, 
about the specimen of Example 4 and the comparative example 1. 

[Translation done.] 
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